Brewer's yeast cell wall (BYC) is a valuable foodstuff that prevents constipa tion in rats. In this study, the effects of yogurt supplemented with brewer's yeast cell wall (BYC-Y) on constipated male Sprague-Dawley rats induced by loperamide (2 mg/kg body weight) were investigated. The preventive effect of BYC-Y on experimentally constipated rats was examined and compared with that of nonfiber diet (Control) and standard yogurt (Yogurt) as the control diets. The number of feces and fecal dry weight were greater in rats fed with BYC-Y than in those fed with Control or Yogurt. Moreover, the effect of BYC on the improvement of cecal microflora in constipated experimental model rats was evaluated. The number of Lactobacillus, Eubacterium, and total anaerobes per unit cecal contents increased (p<0.03) as a result of BYC ingestion. These findings indicate that BYC-Y or BYC is effective for the alleviation of constipation and bowel environment.
or 5% by using a separate experimental diet. 5 Measured following the Prosky method (20) .
The amount of yogurt powder except for BYC for each experimental diet was adjusted to the same level. (20) .
The protein and dietary fiber contents in both diets were adjusted to the same levels.
petted to influence cecal microflora (17) ; therefore a cellulose diet was established as the control in this ex periment. Animals and diets. The methods used in this experi ment were basically identical to those in Experiment 1, except for the composition of the experimental diet.
After adaptation to a laboratory diet (CE-2, CLEA Japan Inc., Tokyo, Japan) for 5d, the rats were ran domly divided into two groups of 10. Each group was fed either CE or BYC-containing diet (Table  4) tion of the dose-response relationship between BYC-in gestion level and defecation in Experiment 1, Scheffe's post hoc comparison was used. A statistical comparison of the fecal parameters and between normal and consti pated rats in each feed group was made by a paired Student's t-test. A statistical comparison of the pH of cecal contents between the yogurt group and the BYC Y5 group in constipated rats was made by unpaired Student's t-test. In Experiment 2, a statistical compari son between the two groups was made by using an un paired Student's t-test. In all statistical analyses, the difference between means was considered significant at p<0.05.
RESULTS

Experiment 1. The relationship of BYC concentration in BYC-Y diet and the bowel movement of constipated rats
The initial body weight, body weight gain, and food intake differed only slightly among groups (Fig. 1) .
The number of fecal pellets and the fecal dry weights than in those fed with Control. Yogurt, or BYC-Yl (Fig.  2) . There was no dose-response relationship between the BYC dose and fecal water content. Experiment 2. The influence of BYC on cecal microflora in constipated rats The number of Lactobacilli, Eubacteria, and total anaerobes in the cecal contents was significantly greater in the BYC group than in the CE group (p<0.03), and the number of Bifidobacteria and Bacteroideceae did not vary significantly (Fig. 3) .
DISCUSSION
The results in Experiment 1 (Table 5) indicated that BYC added to yogurt increased fecal frequency and fecal volume in constipated rats in a dose-depended fashion. Moreover, BYC-Y5 administration significantly in creased the total SCFA concentration of cecal content (Fig. 2) and significantly lowered the cecal pH in consti pated rats.
The results in Experiment 2 revealed a significant in crease in the number of Lactobacilli, Eubacteria, and total anaerobes. No significant differences were found in the number of Bacteroideceae (Fig. 3) .
These findings indicated that BYC was fermented by intestinal bacteria and that it increased the number of "beneficial" bacteria , at the same time alleviating con stipation and improved bowel environment.
A previous study suggested that the cell wall polysac charides of yeast were digested very little by the normal digestive enzymes of the small intestine of preruminant calves and utilized by intestinal bacteria in the large in testine (4) . Veal calves are functionally monogastric an imals, and they can be an experimental model for hu mans. Therefore that study (4) agrees with this present study in terms of the effect of BYC or BYC-Y on intes tinal bacteria.
Therefore, we may consider that BYC can be effec tively used as an energy source by microflora in the large intestine, inducing considerable change in the in testinal microflora and resulting in the dominance of beneficial over harmful microflora. The possible mechanism for the effect of BYC-Y on the alle viation of constipation
The positive dose-response relationship between BYC in yogurt and the bowel movement of the constipated experimental model rats was demonstrated in terms of the fecal dry weight and number of feces (Table 5) . However, there were no significant differences on the fecal water content and the concentration of each cecal SCFA among groups. The drop in fecal water content in control rats with constipation (Table 5) was not as low as that in a previous study using loperamide (about 60%) (19) . This indicated that constipation was not fully induced in the present study. SCFA production in each BYC-Y group was probably due to the shorter ad ministration period than that in the previous study (2) , where BYC increased SCFA production.
